Abstract This study explores the relationship between chronic conditions, perceived discrimination, and length of residency among three racial groups of foreign-born respondents: Afro-Caribbean, Asian, and Latino Americans. Analysis utilized Collaborative Psychiatric Epidemiology Surveys (CPES) merged data from the National Latino and Asian American Study (NLAAS) and the National Survey of American Life (NSAL). Afro-Caribbean subgroups were more likely than Asian and Latino American subgroups to report perceived discrimination. Logistic regression analysis was conducted to determine which groups within the model were more likely to report chronic health conditions. Perceived discrimination was found to vary by race and was inversely associated with chronic respiratory conditions for Afro-Caribbeans. In general, years of US residency were associated with health across all chronic conditions where those in the USA longer were more likely to experience health-related problems. Perceived discrimination revealed mixed results.
Introduction
Experienced and perceived discrimination have negative effects on the physical health of racialized populations. Research to date has documented that across multiple indicators, discrimination is negatively linked to physical health [12, 13, 15, 26, 27, 29, 32, 52, 54] . Supporting the link between perceived discrimination and health is the theory BFundamental Causes of Disease^ [22, 33] which postulates that social conditions play a primary role in determining the health of individuals in the USA [42] . Specifically, discrimination is a form of psychosocial stress that has been linked to adverse health outcomes in the USA [53] . This relationship between racism as a fundamental cause of disease and chronic health has been found to exist among native-born respondents; however, research has not adequately explored the association between perceived discrimination and immigrant health while controlling for the potential impact of length of residency. Given these limitations, a systematic examination of the association between discrimination and health among foreign-born US populations is needed that goes a step further to consider reports of perceived discrimination and length of residency.
Perceived Discrimination and Length of Residency
Racial discrimination, as defined by the National Research Council, refers to the differential treatment on the basis of race, resulting in disadvantages to a racial group [38] . The literature on perceived discrimination postulates that even perceived unfair treatment attributed to one's racial or ethnic identity can result in an acute stress response [8, 34, 27, 43] . Though perceived discrimination has been criticized as being unverifiable [41] and lacking validity [51] , it has become a common self-report measure for assessing discriminatory experiences [6, 30, 31, 35] .
Recently, the analysis of perceived discrimination and health has been extended to foreign-born respondents [10, 14, 24, 39] . However, the analysis becomes complex when considering the role of length of residency. The health of foreign-born US residents has been found to be better than native born upon arrival [9] but declines over time in relation to their length of residency [4, 7, 45, 46, 47, 50] . Stress related to the acculturation process is referred to as acculturative stress and has been reported to influence determinants of health such as depression [44, 49] and health behavior [1] . Some research has used length of residency as a proxy for acculturation [20, 28] ; however, length of residency is more likely than acculturation stresses to estimate exposure to perceived discrimination [56] . For example, Finch et al. [12] found that perceived discrimination was significantly associated with self-reported health status, including after controlling for the effects of acculturative stress. Likewise, in a study of Asian American mental health and language discrimination, Gee et al. [16] found a significant association between perceived discrimination and mental disorders, even after controlling for acculturative stress in their models. However, more research is needed to understand how perceived discrimination and length of residency interact across race. This study examines the impact of perceived discrimination and the impact of length of residency, along with various control variables, on the chronic health of foreign-born Asian American, Latino American, and Afro-Caribbean American respondents.
Methods

Sample and Data Collection
This study draws on two of three merged datasets from the 2001-2003 Collaborative Psychiatric Epidemiology Surveys (CPES): the National Latino and Asian American Study (NLAAS) and the National Survey of American Life (NSAL). These nationally representative surveys were compiled using a multi-stage area probability sample (For specific details of the NLAAS and NSAL study design and sample, see [3, 21, 24] ). The CPES is unique in that it contains similarities in sampling design, operationalization of measurements, and time frame in which the interviews took place across all surveys. Race group differences were adjusted using weighted age and gender estimates to match the census distributions for Asian and Latino sub-ethnic groups. This analysis included a total of 1,324 foreign-born Asian American (Vietnamese, Chinese, and Filipino), Latino American (Cuban, Puerto Rican, Mexican), and Afro-Caribbean Americans (Haitian, Jamaican, Trinidadian, and Tobagonian).
Weighted response rates for the NLAAS were 77.6 % for Latinos and 69.3 % for Asians, and for the NSAL, the rate was 75.7 % for Afro-Caribbeans.
Measures
The NLASS and NLAS collect binary (yes/no) data on a number of health indicators, including allergies, asthma, hay fever, chronic lung conditions, back problems, headaches, arthritis, ulcers, heart trouble, stroke, heart disease, blood circulation, high blood pressure, heart attack, cancer, and diabetes. Replicating the methodology used by Gee et al. [15] , the three primary outcome measures for this study were created by combining variables related to chronic cardiovascular disorders (heart attack, stroke, heart disease, high blood pressure, blood circulation), chronic respiratory disorders (hay fever, asthma, chronic lung disease), and chronic pain conditions (back pain, headache, arthritis, ulcer). Two other chronic conditions, diabetes and cancer, were included in the CPES surveys but were not analyzed for the present study.
The variable representing perceived discrimination was created from a 9-item scale based on research from the Detroit Area Study [55] . The scale included items assessing whether or not respondents experienced discriminatory acts, such as discourtesy, disrespect, and harassment, that they attribute to their racial/ethnic background. Respondents reported the frequency of perceived discrimination for each of the nine items on a 6-point scale ranging from Bnever^to having experienced harassment Balmost every day.^Respondents with fewer than six valid responses out of nine were omitted from the analyses, after which Proc mi procedures were conducted using SASS software to impute remaining missing values. Consistent with Gee et al. [15, 16] , a continuous perceived discrimination measure was created by summing the nine variables and dividing by nine, resulting in a variable with a range of 1-6. This variable, which represented the dosage of perceived discrimination experienced, was then transformed into a final fourcategory perceived discrimination variable ranging from Bnoto-low^perceived discrimination (dosage=0-1.5), low perceived discrimination (dosage =>1.5-2.5), moderate perceived discrimination (dosage=>2.5-3.5), and high discrimination (dosage>3.5). To support the unidimensional structure of our final dosage variable, factor analyses were conducted to assess shared variance between the nine discrimination items. The best fitting one-factor model produced an eigenvalue of 4.94 (factor loadings=0.64-75) with a Cronbach's alpha of 0.90. According to Comrey and Lee [11] , factor loadings over 0.71 are considered Bexcellent.^Finally, length of residency is a five-category item from the CPES data ranging from less than 5 years in residency, 5-10 years in residency, 11-20 years in residency, and greater than 20 years in residency. All regression models included the variables gender, age, education, income, and marital status to control for their potential influences on the chronic health profiles of foreign-born respondents (see tables for recoded demographic variable categories).
Analysis Strategy
All analyses were conducted using SAS-callable SUDANN 9.0, which takes into account sample design effects and uses weights to adjust for demographic variables in the multi-stage stratification sampling, non-response rates, and post-stratification factors. The Weighted proc-cross tab procedure was used to compute descriptive statistics, including weighted percentage of reports of perceived discrimination and three measures of chronic health. To test the association between perceived discrimination, length of residency, and the potential interaction of these variables in relation to the three measures of chronic health by race, a step-wise approach to logistic regression was used starting with unadjusted models, then adjusting for gender, age, income, education, marital status, nativity, and ethnicity.
Unadjusted logistic regression models assessed associations between race and chronic cardiovascular, respiratory, and pain conditions. Unadjusted models were also run for years in the USA and chronic conditions and for perceived discrimination and chronic conditions. We then stratified by race to assess if, within racial categories, there is an association between perceived discrimination, years in USA, and chronic health conditions after controlling for demographic variables. The full adjusted model included the socioeconomic status (SES) variables for sex, age group, income level, years of education, and marital status, in addition to years in the USA and perceived discrimination. Table 1 contains demographic information for the three foreignborn race groups included in this study: Asian Americans, Latino Americans, and Afro-Caribbean Americans. Chisquare results reveal significant differences between Asian, Latino, and Afro-Caribbean immigrants in reports of cardiovascular conditions; Caribbeans had the highest reports of chronic cardiovascular conditions (p<0.001), and Asians had the highest reports of chronic respiratory conditions (p<0.0001). Chi-square revealed significant differences between groups in reporting perceived discrimination (p<0.00001), indicating that there are variations by race in reports of experiences of discrimination; Afro-Caribbeans had the most frequent reports of discrimination-a few times a month. Interestingly, differences by length of residency were not significant.
Results
Unadjusted and unstratified models for race and chronic conditions revealed that race was significantly associated with chronic cardiovascular and respiratory conditions (see Table 2 : unadjusted results). Afro-Caribbeans were more likely than Latinos to report chronic cardiovascular (odds ratio (OR)= 1.79) and respiratory conditions (OR=1.23), whereas Asian respondents were more likely than Latino or Afro-Caribbean Americans to report respiratory conditions (OR=2.27). When examining the relationship between years in the USA and chronic conditions, models reveal that those who have lived in the USA longer than 5 years were at increased risk of respiratory conditions. For cardio and pain conditions, only those who have lived in the USA for 20 years or more were at greater risk of cardiovascular (OR=3.62) and pain (OR=1.74) conditions. For respiratory conditions, there is greater risk with increased length of residency at all three lengths of residency periods (OR=2.05, OR=1.86, and OR=2.84, respectively), indicating that immigrants' risk for respiratory conditions continues to increase the longer they live in the USA. Models examining the relationship between perceived discrimination and chronic conditions revealed no significant findings. However, marginal findings suggested that experiencing a moderate dose of perceived discrimination may be associated with an increased odds of cardiovascular conditions (OR=1.43, 95 % confidence interval (CI) [1:00-2:05], p=0.0504) and a decreased odds of experiencing respiratory conditions by about 30 % (p=0.0731). Tables 3, 4 , and 5 report variables associated with chronic cardiovascular conditions by race adjusting for SES in model 1; years in the USA in model 2; perceived discrimination in model 3; and SES, years in USA, and perceived discrimination in model 4. Asian respondents with 13-15 years of education were less likely than other education groups to report cardiovascular conditions across all adjusted models (OR= 0.66, OR = 0.61, OR =0.43, and OR =0.38, respectively). Those who were never married were also less likely than those who were or had been married to report chronic cardiovascular conditions across all adjusted models (OR=0.35, OR= 0.38, OR=0.36, and OR=0.39, respectively). Asian respondents who have lived in the USA for 20 or more years were more likely than other age groups to experience cardiovascular problems adjusting for SES and years of residency (OR= 2.42) and for SES, years of residency, and perceived discrimination (OR=2.96). This suggests that Asian respondents who have been in the USA longer are more likely to report cardiovascular problems when controlling for years residency or for years residency and perceived discrimination but not for perceived discrimination alone.
Adjusted Models for Chronic Cardiovascular Conditions
For Latino respondents, age was also strongly associated with cardiovascular problems such that each successive age group was more likely than the previous age group to report cardiovascular problems (OR=1.79, OR=2.54, and OR=3.29, respectively). These age group associations remained significant in model 2 (OR=1.91, OR=2.49, OR=3.04) and persisted for the 35-49 age group (OR=1.97) and 50-64 age group (OR=2.48) when controlling for perceived discrimination in model 3. However, after controlling for SES and perceived discrimination, the difference for the 65+ age group was no longer statistically significant. The association between age and cardiovascular conditions for the 50-64 age group and 65+ age group disappeared after controlling for SES, years of residency, and perceived discrimination in model 4. Finally, divorced Latinos were more likely than married Latinos to experience cardiovascular problems across all adjusted models (OR=2.37, OR=1.74, OR=2.90, and OR=2.28, respectively).
For Afro-Caribbean immigrants, income was not significant in the model until adjusting for SES, years of residency, and perceived discrimination, after which respondents earning US$35,000-49,000 a year were less likely than other income groups to report chronic cardiovascular conditions (OR= 0.42). Further, Afro-Caribbean immigrants with 13-15 years of education were less likely than other residency year groups to report cardiovascular conditions (OR=0.29) after controlling for SES variables. These findings persisted after controlling for years of residency (OR=0.27), SES, and perceived discrimination (OR=0.37), and SES, years of residency, and perceived discrimination in model 4 (OR = 0.39). Never married Afro-Caribbeans were less likely to report cardiovascular conditions across all models (OR=0.24, OR=0.28, OR=0.16, and OR=0.17, respectively). After controlling for SES variables, 35-to 49-year-old Latino respondents were more likely than 18-to 34-year-olds to experience respiratory conditions (OR=1.54). This finding remained true after controlling for perceived discrimination (OR=1.78). However, in the model with SES and years in the USA and in the full adjusted model, the association becomes not statistically significant, indicating a possible effect from years of US residency. Those with 13-15 years of education were more likely than other education level groups to experience respiratory problems (OR=1.76), even after controlling for years in the USA (OR=1.72), but not after controlling for perceived discrimination. Interestingly, when controlling for SES and perceived discrimination, the finding for the 13-15 years of education group disappeared, whereas 12 years of education became significant (OR=1.72). Latino respondents who lived in the USA for 20 or more years were more likely than recently arrived respondents to experience respiratory problems after controlling for SES and years of residency (OR=3.10) and again after controlling for SES, years of residency, and perceived discrimination (OR=3.73).
Similarly, Afro-Caribbean respondents with 13-15 years of education were more likely to experience respiratory problems in all four models (OR=5.52, OR=5.22, OR=4.85, and OR= 4.43, respectively). Age was not associated with respiratory problems among Afro-Caribbeans until we controlled for perceived discrimination in model 3, where the 65 years and over age group was less likely than other age groups to experience respiratory problems (OR=0.31). This finding persisted even after controlling for years of residency and perceived discrimination in model 4 (OR=0.29). Afro-Caribbean respondents were the only race group that reported significant associations between perceived discrimination and respiratory conditions. Respondents who reported a low or moderate dose of perceived discrimination were less likely to experience respiratory problems than those who reported no discrimination in model 3 (OR=0.44, OR=0.36, respectively). This finding when controlling for perceived discrimination (OR=2.09). Divorced/separated Latino respondents were more likely than never married respondents to report pain conditions, when controlling for SES (OR=2.02), SES and years in the USA (OR=1.63), and SES and perceived discrimination (OR= 2.02), but this difference did not remain in the fully adjusted model. Finally, Afro-Caribbean respondents who have been in the USA for 5 to 10 years are more likely than any other length of residency periods to experience pain but only in the fully adjusted model (OR=1.94). Similar to Asians and Latinos, Afro-Caribbean women were more likely to report chronic pain after controlling for SES (OR=1.85), SES and years in the USA (OR = 1.81), SES and perceived discrimination (OR=1.78), and SES, years of residency, and perceived discrimination (OR=1.67). Afro-Caribbeans who earned US$35, 000-49,000 a year were more likely to experience pain in model 1 (OR = 2.64), model 2 (OR = 2.67), and model 3 (OR=1.99). However, this effect became insignificant in the fully adjusted model when controlling for years of residency and perceived discrimination. Finally, Afro-Caribbeans who made US$65,000 or more per year were more likely to experience pain after controlling for SES and years residency (OR=1.90) and after adding perceived discrimination to the model (OR=2.13).
Discussion
The purpose of this study was to examine the relationship between chronic cardiovascular, respiratory, and pain conditions and race, perceived discrimination, and length of residency across a diverse population of foreign-born Asian American, Latino American, and Afro-Caribbean Americans. Utilizing two linked datasets from the CPES, we systematically analyzed the interrelationship between race, length of residency, and perceived discrimination, controlling for gender, age, income, education, and marital status. Results reveal that even among foreign-born respondents, there are variations in reports of perceived discrimination. However, unlike research on native-born respondents [5] , reports of chronic conditions seem to be less linked to reports of perceived discrimination and more linked to a combination of perceived discrimination and length of residency. It suggests that among immigrants, the fundamental causes of disease theory as it relates to perceived discrimination may intersect with length of residency in that upon arrival perceived discrimination does not pose as great a threat but overtime its influence on health becomes much stronger as one resides in the USA longer. However, given the cross-sectional nature of the data, these findings need to be further investigated among longitudinal data.
SES, Length of Residency, and Perceived Discrimination
Afro-Caribbean respondents in this analysis were more likely to report chronic cardiovascular conditions than were Asian and Latino respondents. Interestingly, living in the USA for 20 years or longer was associated with a greater likelihood of reporting cardiovascular, respiratory, and pain conditions for Latino respondents and cardiovascular and respiratory conditions for Asian respondents with no significant associations for Afro-Caribbeans. Perceived discrimination alone was not associated with any chronic conditions among Latino and Asian Americans and only moderately and inversely associated with chronic respiratory conditions for Afro-Caribbean respondents. Their unique patterns of health, which are not clearly related to their high reports of perceived discrimination, may suggest possible buffering effects unaccounted for by this study, such as ethnic identification [36] . Further, overall these findings suggest that among immigrants, just as among native-born citizens, perceived discrimination may pose a greater threat to their health the longer they reside in the USA. This would be consistent with proposed relationships between transnationalism and ethnic identity [37] .
Conclusion
Study findings suggest that to understand immigrant health, it may be important to take into consideration both the effects of length of residency and extent of perceived discrimination. This may be particularly true for Latino and Asian residents who experience increased chronic health problems the longer they reside in the USA. Afro-Caribbean respondents have a unique health profile which seems to coincide with reports of increased perceived discrimination; however, the effects of perceived discrimination on health appear limited. While the study results are intriguing, they should be interpreted in light of several study limitations. First, the cross-sectional design of the CPES data limits our ability to study temporal ordering of the primary study variables. Importantly, further investigation is needed to capture temporal order as it relates to perceived discrimination and length of residency. One area that may provide theoretical grounds for further investigation among foreign-born populations is the Bweathering hypothesis^ [14] . The Bweathering hypothesis,p roposed by Geronimus [18] , postulates that as cumulative disadvantage increases with experienced and perceived discrimination, health declines. Further, over time, these cumulative experiences have a negative influence on the health outcomes of racialized groups (1996) . For example, studies have found that long-term social and economic stress is associated with chronic illness among African American women and that age is a primary factor for determining the amount of Bweathering^that an individual may experience [18, 17, 19] . This age effect may provide insight into the relationship between length of residency and perceived discrimination given that foreign-born respondent's time of exposure to perceived discrimination would take place starting with arrival in the USA and continuing thereafter. Therefore, length of residency may be an equivalent to the measure of age in weathering [14] . Given the findings related to the weathering hypothesis among US-born citizens, if weathering is indeed a product of long-term exposure to discrimination, then the observed relationship between length of residency and perceived discrimination among foreign-born respondents in this current study may suggest similar weathering patterns. This would have significant implications for minority health in the USA if foreign-born residents with otherwise healthy profiles would experience declines in health similar to their nativeborn counterparts. Finally, given that immigrants are historically removed from social, historical experiences in the USA, an examination of weathering among immigrants could lead to a more parsimonious model measuring discrimination and health among racial immigrant subgroups.
Second, this study relies on self-reported reported measures of health rather than clinical diagnoses. However, it is important to note that researchers frequently rely on such measures, and some have successfully tested the validity of self-reports for experienced and perceived discrimination [27, 30] and for health conditions [23] .
Third, in this study, we did not control for language barriers, which have previously been found to be associated with problems in self-reported health conditions [25] , specifically among Asian Americans [56] . Additionally, variables such as selection bias [2] , geographic location [48] , and ethnic enclaves [40] are also factors associated with immigrant health. However, given the threat of over-parameterization in the statistical models, this study limited the covariates to those specific to the study questions.
Finally, we attempted to run an interaction term between years in USA and perceived discrimination; however, because so few people were in the most severe dosage of perceived discrimination group, cell sizes were inadequate to produce stable models.
Despite these limitations, the results of this study provide insight into the associations between perceived discrimination and length of residency in relation to the health of these foreign-born Americans. Findings suggest that future research and interventions aiming to lower the risk of chronic health declines among newly arriving populations may benefit from considering the unique profiles that lead to these declines.
